Synthesis and evaluation of 3-trifluoromethyl-7-substituted-1,2,3, 4-tetrahydroisoquinolines as selective inhibitors of phenylethanolamine N-methyltransferase versus the alpha(2)-adrenoceptor.
A series of 3-trifluoromethyl-1,2,3,4-tetrahydroisoquinolines was synthesized and evaluated as inhibitors of phenylethanolamine N-methyltransferase (PNMT) and as inhibitors of the binding of clonidine at the alpha(2)-adrenoceptor. These compounds were found to be selective inhibitors of PNMT due to their decreased affinity for the alpha(2)-adrenoceptor, which was attributed to steric bulk intolerance around the 3-position of 1,2,3,4-tetrahydroisoquinoline (THIQ) at the alpha(2)-adrenoceptor and to the decreased pK(a) of the THIQ amine due to the 3-trifluoromethyl moiety. Overall, these compounds displayed less affinity for PNMT compared to previously studied THIQ-type inhibitors, except for 16 which was found to have good affinity for PNMT (PNMT K(i) = 0.52 microM). Compounds 14 and 16 proved to be the most selective inhibitors in this small series of compounds and are some of the most selective inhibitors of PNMT known (14, selectivity alpha(2) K(i)/PNMT K(i) = 700; 16, selectivity alpha(2) K(i)/PNMT K(i) > 1900). Compounds 14 and 16 are also quite lipophilic due to the 3-trifluoromethyl moiety and represent promising new leads for the development of new highly selective inhibitors of PNMT, which should be sufficiently lipophilic to penetrate the blood-brain barrier.